Abstract-Computer-mediated communication patterns have revolutionized traditional interpersonal communication. This study investigates gender differences of self-disclosure in face-to-face communication and e-mail usage. 297 Chinese students were included in the study. Participants completed a questionnaire regarding the degree of self-disclosure on different conversational topics and to selected target persons, in the forms of face-to-face communication and electronic-mail communication respectively. Results indicate that females are more likely than males to disclose in both situations. Gender differences in conversational topics were also noted in the paper.
It is argued that the richness of communication media results in different extents in self-disclosure. Research tends to support that when individuals communicate in CMC settings, they pay less attentions to the external environment while focusing more on their private selfs, which leads to the willingness to reveal more about themselves and their real thoughts. Tidwell and Walther (2002) found that students who communicate via CMC with others disclose more and use more intimate questions than students in FTF communications. Other studies also support that people disclose more about the self during CMC interactions (e.g., McKenna & Bargh, 1998; Rosson, 1999) .
However, the majority of the previous researches examined CMC as a general concept, while unique characteristics of different forms of CMC were ignored. With the increasing modalities of CMC appear these days, it is necessary to investigate human communication behaviors in different online communication forms respectively. For instance, email is a relatively traditional CMC format, and its asynchronous feature makes it possible for users to think and then write. But instant messaging (IM) is a real-time messaging format and users may not have that much time for thinking during communication. Taken the complex of CMC form into consideration, the researcher only chose email communication as a CMC format in the current study. It attempts to study self-disclosure in two modes of communication, i.e., face-to-face contact and e-mail communication.
II. LITERATURE REVIEW
Self-disclosure is defined as "the process of making the self known to other persons" (Jourard & Lasakow, 1958, p.91 ). This process is regarded as the communication through self-disclosing messages to target persons, who may include parents, friends, acquaintances, strangers and so on. Archer (1980) defined self-disclosure as the "act of revealing personal information to others" (p. 183).
Many factors, such as communicative modes, relationship with the target person, may influence an individual's decision on the breadth and depth of disclosure behavior. Gender factor may make the issue even more complicated. In fact, gender differences in self-disclosure behaviors have been examined, yet inconclusive in many studies. Many studies supported the notion that females disclose more than males do (e.g., Shaef, 1981; Willlliams, 1985) , whereas some investigations reported no significant sex differences in self-disclosure (e.g., Cho, 2007; Sprecher & Hendrick, 2004) . A few studies even found that men disclose more than women (e.g., Marlatt, 1970; Mickelson & Stevic, 1971 ).
Dindia and Allen (1992) then conducted a meta-analysis of 205 studies, involving 23,702 subjects, and concluded that the inconsistency of gender differences in disclosure in previous results may be due to moderator variables, such as sex of target, relationship to target, etc. For instance, female-female bonds were believed to have the highest disclosure rates than male-male or cross-sex bonds (Dolgin, Meyer, & Schwartz, 1991; Fischer & Narus, 1981) .
Among all the moderators, disclosure topic is no doubt an important one for people's disclosure tendencies. Dolgin and Minowa (1997) replicated the result that women disclose more than men. They found that both men and women, especially men, choose to disclose topics judged with lesser intimacy. Furthermore, they noticed that men tend to disclose more flattering information while women most commonly disclose unflattering information about themselves.
Content influence can be seen in some other studies. Rubin et al. (1980) studied dating couples and indicated that men are more likely to reveal their strengths and women are more likely than men to express their fears. Derlega et al. (1981) also reported that women disclose more than men on feminine topics, which emphasize personal concerns and vulnerabilities. It was suggested that females tend to engage in more emotional disclosures whereas males prefer factual disclosures (Last & Aharoni-Etzioni, 1995; Papini et al., 1990 ).
Except for the FTF settings, gender differences were also noted with CMC mode. Special & Li-Barber (2012) examined self-disclosure and student satisfaction with Facebook and noted males and females differ in the overall level of self-disclosure and the type of information presented on their Facebook profiles. For instance, males disclose more basic information (e.g., one's birthday, hometown) and more contact information (e.g., emails, mobile phone) than females.
It was also found that men actually disclose themselves better in online settings because reduced audiovisual cues can reduce their uneasiness (Wang, Jackson, & Zhang, 2011). Griffiths et al. (2011) reported that significantly more male gamers than female gamers in multiplayer online role-playing games said that they found it easier to communicate online than offline. While male players make more friends online, female players are more likely to meet their online friends in person, to discuss sensitive issues and to physically date other players (Cole & Griffiths, 2007 ).
Barak & Gluck-Ofri (2007) tried to examine the degree and reciprocity of self-disclosure in online forums. Their results didn't see gender differences in level of self-disclosure, but found that females tend to be more reciprocal than males.
In addition, Valkenburg et al. (2011) reported significant gender differences in the developmental trajectories of self-disclosure with a survey of 690 pre-adolescents and adolescents. The study showed that boys' and girls' disclosure, both online and offline, increased sharply during pre-and early adolescence, and then stabilized in middle and late adolescence. The difference was the increase of girls' disclosure started 2 years earlier than that of boys. The study also suggested that both boys and girls seem to use online self-disclosure to rehearse offline self-disclosure skills.
With so many studies on gender differences in self-disclosure, few of them examined the topic with both FTF and online conditions. Therefore, it would be interesting to see whether there's gender difference on self-disclosure via FTF and email communications. The purpose of this study is then to examine if there are any gender differences on self-disclosure in FTF and email communications, taking both disclosure targets and topics into consideration.
III. METHOD

A. Participants
Altogether 297, including 102 male and 195 female, respondents were recruited in this study. They were undergraduate students at an eastern university in China. The average age was 20.84 years, ranging from 18 to 25 years. The participants were chosen from various academic disciplines. The reported average hours using e-mail per week ranged from 1 hour to 24 hours. 45 students didn't report their average hours using e-mail per week.
B. Instrument
A revised version of Barnlund's Self-Disclosure Scale (1975) was used in this study. The questionnaire was to test respondents' willingness of disclosure on different conversational topics and to different target persons. 25 items were included in the six categories of conversational topics-5 items on opinion, 5 items on interests, 3 items for work or study, 4 items for money, 5 items for personality, and 3 items for body. Participants were asked to score their willingness to reveal the information to five types of target persons: father, mother, stranger, acquaintance, and intimate friend, using five-point scales with 1="not at all"to 5="very much". The Cronbach Alpha for the overall scale was .987. Thus the scale is considered highly reliable in this study.
IV. RESULTS
An independent t-test was used to test the gender differences when disclosing to different targets. The overall findings of this study suggested that female participants were more willing to disclose both in FTF interactions and through emails than males. There were no obvious gender differences on disclosure via email to father, mother and strangers. It is also interesting to see that in this study males disclosed more to intimate friends in FTF settings than females did. Furthermore, the results showed that participants, both males and females, prefer to disclose more in FTF settings than through emails to father, mother, and strangers. However, they were willing to disclose more via emails rather than face to face to acquaintances and intimate friends. (see Table 1) Except the differences to different targets, possible gender differences on different conversational topics were also tested.
An independent t-test was used to test the gender differences on different topics. The results show that female participants tended to reveal more on topics concerning opinion, work, personality and body through face to face settings than males. The results also showed that no significant gender differences were found in participants' disclosure via email except when the topic is related to money. Males disclosed more on money through email than females. (see Table 2) V. DISCUSSIONS This study investigated gender differences on self-disclosure behaviors in FTF settings and email interactions. Overall, the results supported that females disclose more than males both in face-to-face and via email communications. Generally speaking, females in this study tended to reveal more to different targets, regardless whom, than males. One of the reasons for this phenomenon can be attributed to the stereotype of sex roles in our society. According to Jourard (1971) , men disclose less than women because the male role prohibits men's self-disclosure. The society generally expects men to be tough, strong, aloof, and emotionally unexpressive, while women to be nurturing and expressive. The sex role has been taught and developed to a person since s/he was born and cannot be easily changed, even with the mask of the screen. Because of the sex role, women are accepted to express emotions publicly and frequently, but men are discouraged to do so.
The reason that no significant gender differences were found in e-mailing father, mother and strangers was many participants indicated that their parents do not have an email box and they were not used to communicate with parents through emails.
As mentioned before, conversational content would be a factor to affect disclosure extent. In this study, topic tends to be a variable in FTF communication but not in email situation. It seems that women are more likely than men to reveal face-to-face on opinion, work, personality and body. This finding supports the notion that women disclose more than men about personal and emotional information. But for topics such as interest and money, no clear gender differences were found. It is possible that interest would be a safe or neutral topic for both men and women to discuss.
Money was the only topic that men were likely to reveal more than women through emails in the current study, yet the overall desire for this topic via email, for both men and women, was the lowest among all topics.
Previous research suggests that people disclose more about themselves during computer-mediated communication than they do in fact-to-face communication, which was not a case in our study. The possible reason is that E-mail is no longer a very popular tool for online communication these days with the development of computer technology. Many young people even think e-mail to be a technology for "old people". Instead, instant messaging is more popular than emails. The lack of instant reciprocity may be a big barrier for it as a computer-mediated communicative channel.
It is also interesting to see that in this study men disclosed more than women to intimate friends in FTF settings, which is not consistent to some other studies.
The study is not without limitations. The instrument applied in this study only tested participants' self-disclosure behaviors to different targets on different topics with self-report method. Self-disclosure is a very complicated behavior concerning many factors, such as personality, relationship with target persons, social class, etc. For example, Jourard and Lasakow (1958) found that an individual's disclosure to father or mother correlated significantly with liking. Some scholars also believe that disclosure is closely related to a person's personality traits, including mental health, which could not be indicated in the scale used in this study. Self-report method may also affect the result to some extent. Further studies may use both quantitative and qualitative data to compare the results with this study. What's more, with the development of computer technology, there are more and more computer-mediated communicative modes appear, such as SNSs, which deserve more concerns. Whether the ethnic background of subjects influences the results can also be considered in the future. 
